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SECTION A 
Identify the best response that answers the question. Answer ALL questions on the answer sheet 
provided. 


Question |. What is precision agriculture? 


1. The development and application of tools and practices to monitor and manage product 
quantity and quality 

2. The development and application of tools and practices to monitor and manage spatial and 
temporal variability in agricultural landscapes 

3. Using technology in agricultural enterprises 

4. Developing a unique product for a niche market 


Question 2. Which of the following variables is being measured by the UNE/CSIRO SMARTfarm 
sensor network? 


Gamma radiation (Potassium, Thorium and Radon) 
Normalised Difference Vegetation Index 

Soil Volumetric Water Content 

Livestock Residence Index 


See 


Question 3. What is a datum? 


1. A datum is an estimate of the centre of a projection zone. As the earth is not a perfectly flat 
surface (it has hills and valleys) a datum may lie above or below the actual surface of the earth. 

2. A datum is a mapping option offered in a GIS. 

3. A datum is an estimate of the centre of the earth. As the earth is not a perfect sphere, (it is a 
geoid), there are many models to estimate the location of the centre. 

4. A datum is the file format used to store your data. This format is specific to Geographical 
Information Systems (GIS) and is necessary to enable correct projection of the mapped data. 


Question 4. Why are the datum and projection important when collecting GNSS data? 


1. Datum and projection are important as they are the formats used to store your data. If you use 
the wrong file formats your data could become corrupted. 

2. Assigning the correct datum and projection to your data will ensure the accurate positioning of 
your data in a GIS. Misuse of datum and projection can see your data incorrectly positioned by 
metres to thousands of kilometres. 

3. Datum and projection need to be correctly programmed, if these file formats for yield monitors 
are incorrect the SD cards will not store the required data. 

4. Datum and projection are important when collecting GNSS data as they determine the 
accuracy of the radio signals from the satellites. If the radio signals from the satellites are 
inaccurate you can see your data incorrectly positioned by metres to thousands of kilometres. 


Question 5. What is data interpolation? 


1. The process of estimating the value of an attribute at an un-sampled location on the basis of 
values of the same attribute at sampled locations within the same area. 

2. The process of estimating the polarity of the data sampled within a paddock. 

3. The process of estimating the value of the soil conductivity and plant NDVI at the same time. 

4. The process of estimating the value of an attribute at a sampled location to give it more 
Statistical power and therefore more scientific credibility. 
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Question 6. Why is data interpolation needed? 


1. 


2 


Data interpolation is needed as it is often too difficult, costly or time consuming to sample 
extensive areas completely. 

Data interpolation is needed as it is a technique that gives more scientific credibility to field 
sampled data. 

Data interpolation is needed as field sampled data is often erroneous. Data interpolation 
enables these errors to be corrected providing producers with highly accurate maps. 

Data interpolation is needed as it allows farmers to interpret the relationships between 
precision agriculture and their specific enterprise. 


Question 7. What is georeferencing? 


1. 


2. 


Georeferencing is the process of referencing a DGPS to a known location or base station in 
order to improve its accuracy. 

Georeferencing is the process of locating a local base station on farm so an RTK DGPS can be 
used for things such as controlled traffic farming. 

Georeferencing is the process of selecting a geographical location relating to a landscape or 
agricultural feature and referencing or marking it within a GPS so the site can be revisited. 
Georeferencing is the process whereby images are scaled, rotated and/or de-skewed to ensure 
that every image pixel is linked to a ground coordinate. 


Question 8. What is remote sensing? 


1. 


Remote sensing is a process of remotely managing a property using sensor-based technologies. 
Remote sensing is any activity that involves observing or measuring characteristics of a certain 
target or feature from a distance. 

Remote sensing is a term reserved for the capture of imagery from satellite platforms only. 
Remote sensing is the process of analysis of imagery taken to observe and measure 
agricultural production. 


Question 9. Which of the following soil characteristics is likely to have the greatest influence the 
response of an EM38 sensor? 


ea 


Rocks, clay and pH 

Clay, water and salts 

Clay, water and pH 

Clay, water and crop biomass 


Question 10. How does an EMI sensor work? 


1. 


Zi 


The transmitter coil emits an electromagnetic signal which passes down through the soil. A 
secondary magnetic field is induced in the soil which is then detected by the receiver coil 
The sensor emits an electromagnetic pulse directly into the soil from one end of the device. 
The sensor at the other end detects the loss of signal strength which relates to the soil 
conductivity 

The sensor emits an electrical pulse directly into the soil from one end of the device. The 
sensor at the other end detects the loss of signal strength which relates to the soil bulk 
electrical conductivity 

The crystal array detects, in counts per second, the gamma-ray emissions from potassium, 
thorium and uranium isotopes found in soils. These relate to the soil parent material 
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Question 11. What is yield variability? 


1. 


Variation in the types of crops grown on a single farm 


2. Variation in the types of crops grown across a region 


3. 


4, 


Variation in the quantity of crop throughout the paddock, across the farm and across the 
region. 

Variation in the quality of the crop throughout the paddock, across the farm and across the 
region. 


Question 12. How widespread is the use of on-the-go grain quality sensors in the cropping industry? 


— 


These sensors are used by approximately 30% of growers in the grains industry 

These sensors are not commonly fitted to new harvesters but are usually retrofitted and now 
widely used in the industry 

These sensors have been evaluated but are not commonly used 

These sensors are commonly found on all new harvesters produced since 2002 


Question 13. What are vegetation indices? 


1. 


De 


3 


4, 


A vegetation index is a value determined from a calculation using EMI wavelengths which 
gives an indication of plant health, vigour and biomass 

A vegetation index is a calculation using visible and infrared wavelengths which gives the 
exact amount of biomass available on-the-go but doesn't relate at all to plant health and vigour 
A vegetation index is a unitless number calculated from the reflectance values of light which 
gives an indication of plant health, vigour and biomass 

A vegetation index is a calculation using infrared wavelengths which gives the exact amount 
of biomass available on-the-go but doesn't relate at all to plant health and vigour 


Question 14. If a plant reflectance sensor is providing relative reflectance readings of 1.2 in the near- 
infrared waveband and 0.8 in the red (visible) waveband, what are the NDVI and Simple Ratio (SR) 
indices? 


1. NDVI=0.4 and SR = 1.5 
2. NDVI = 0.2 and SR = 0.66 
3. 

4. NDVI=0.4 and SR = 0.2 


NDVI = 0.2 and SR = 1.5 


Question 15. A farmer has asked you to explain some of the detail behind a UAV image that they 
have recently acquired. The image was capture using a common digital camera on the UAV which has 
collected data in three bands, the red, green and blue (RGB image). The producer has experience with 
NDVI imagery (from Landsat) and wants to understand how it can be calculated from the different 
bands provided from this UAV image. What is your response to the farmer? 


1. 


2: 


NDVI can be calculated by dividing the relative red reflectance by the relative green 
reflectance for each pixel in the image. 

NDVI can be calculated by dividing the relative red reflectance by the relative blue reflectance 
for each pixel in the image. 

NDVI can be calculated by dividing the relative green reflectance by the relative red 
reflectance for each pixel in the image. 

NDVI cannot be calculated from the information collected by this imaging platform. 
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Question 16. Which other technology is required to enable the full functionality of walk-over-weigh 
and auto-drafting systems? 


Pe 


GNSS 
EMI 
RTK 
RFID 


Question 17. What utility could virtual fencing provide for farmers? 


iis 


2: 


Virtual fencing provides a farm fencing plan for best practice fencing, ensuring 
conservation of environmentally sensitive areas of the farm 

Virtual fencing provides spatial and temporal movement data of livestock across a 
landscape 

Virtual fencing provides a geo-location and control of animal movement across a 
landscape 

Virtual fencing provides fixed structural fences where detectors for on-animal sensors can 
be mounted enabling virtual monitoring to occur from the fence 


Question 18. The national livestock identification scheme (NLIS) is based on the radio frequency 
identification tag. What functionality does this tag provide to producers? 


1. 


3. 
4. 


Individual identification of livestock which can be linked to production records 
None, the NLIS tags can only be used by government bodies to monitor livestock 
movements between properties 

Real-time, remote location of individual animals at a sub-paddock scale 
Real-time, remote location of individual animals at the farm scale 


Question 19. According to the PA in Practice (grain growers experience of using variable rate and 
other PA technologies) text what is the approximate range in estimated annual benefit (excluding 
costs) that grain growers report from the implementation of precision agriculture technologies? 


Oe 


$10-$40 per hectare 

$1-$4 per hectare 

$1,000 - $4,000 per hectare 
$100-$400 per hectare 


Question 20. According to the 2012 GRDC Farm Practices Survey Report, what is the average 
percentage of cropped area where variable rate technology was used in 2011? 


PA MS 


18% 
8% 

38% 
28% 
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SECTION B 
Answer all three (3) questions in the 6 page booklet provided 


Question 21. Describe how Active Optical Sensors (e.g. Greenseeker and CropCircle) can be used for 
in-season variable rate application of nitrogen in real-time and the benefits this can provide. In your 
discussion specifically include: 


(i) how Active Optical Sensors work; 

(5 marks) 
(ii) how Active Optical Sensors are used for in-season, real-time variable rate fertilizer (use diagrams 
and examples where necessary); and 

(10 marks) 
(ii1) the benefits and limitations of using Active Optical Sensors for in-season, real time variable rate 
fertilizer application. 

(5 marks) 


Question 22. There are numerous on-the-go soil sensors available to producers wishing to understand sub- 
field variability. Describe one (1) such technology, the processes used to produce zonal soil maps from 


this sensor and how producers can use these maps. In your discussion specifically include: 


(i) how the soil sensor works; 


(10 marks) 
(ii) what steps are involved in interpolating and zoning the raw point data; and 

(5 marks) 
(iii) how producers can use these maps to guide site specific nutrient management strategies 

(5 marks) 


Question 23. The gap between precision agriculture (PA) technology development and use of the PA 
tools by producers can be vast, causing low rates of adoption on farm. 


(i) Provide an example of one (1) PA technology that has been widely adopted and one (1) PA 
technology that has not been widely adopted. Give an estimate of the approximate rate of adoption of 
each in their relative industries. 

(4 marks) 


(ii) Discuss the issues surrounding the adoption of PA technologies. Include reference to Roger’s 
Adopter Categories, Moore’s Chasm and the Gartner Hype Cycle in your response and clearly identify 
where your selected technologies (from (i) above) sit within these paradigms. 

(10 marks) 


(ii1) How can the developers of PA technologies exert a stronger, positive influence on the rate of 
adoption of new PA technologies? 
(6 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


